Long-lasting changes in central nervous system responsivity to colonic distention after stress in rats.
The highly prevalent functional gastrointestinal disorders involve visceral pain and disturbed bowel habit and are associated with preceding stressful experiences, although causality and biological mechanisms remain unclear. The aim of the present study was to establish whether stress can directly and lastingly alter central nervous system responsivity to colonic distention in the rat as well as which neural pathways are likely to be involved. Rats were treated with a brief session of stressful foot shocks known to induce long-term behavioral and autonomic sensitization. Two weeks later, after induction of inhalation anesthesia, a balloon catheter was inserted in the distal colon and repeatedly inflated with brief, constant-pressure air pulses. Reflex decreases in blood pressure and heart rate indicative of visceral afferent activation were greater in previously shocked rats than in controls. Colonic distention increased the expression of Fos, a marker of neuronal activation, in the sacral spinal cord and caudal brain stem. In the central amygdala and several cortical areas (prelimbic, infralimbic, agranular insular, cingulate), previously shocked rats showed reduced Fos expression following colonic distention compared with relevant controls. The results indicate that a brief but intense stressful experience causes long-lasting alterations in higher-order central nervous system responsivity to colonic distention even in the absence of conscious affective responses, pointing to basic alterations in the neural pathways involved.